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(54) KOHCTPyKUHfl 3A60H CKBAXUHbl 
(57) H3o6peieHne othocmtcp k KOHCTpy»cuuw 
cxsaxcuHbi. Uenb - yMeHbUienne TpyAoeMico- 
ctm pa6oT. noc/ie 6ypeHw* CKB3*wMbi ao 
kpob/im npOAYKTHBHoro o6beKTa 4 cnycxaKU 
3Kcn/iyaT3UMOHHyio iconoHHy 1 n ueMeHTupy- 
kjt ee. J\anee ocymecTB/wiOT 6ypeHne npo- 
AyxTMBHoro oSbexTa 4 ao/iotom. A^aMeTp 
KOTOporo MeHbiue BMyTpCHHCro AwaMeipa 
3Kcn/iyaTauuoMHOA ko/iohhw 1. nocne Mero 
pacuinpniOT ce pa3A0"*nw MM pacwMpwTe- 
n»MM. Bbino/iH»K)T pa6oTW no M3MepeHw»o 

4>3KTHM6CKOrO AMBMeTpa CTBO/13 CKB3*HHU. 

Co6upa»OT nep<t>opvipoBaHHyio o6caAHy»o ko- 
zioHHy (HOK) Tpy5 3 M3 Metan/ia c naM«ib»o 
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uiintiMnp^ccKOw (bopMw c nnpyttiibiM ah.v 

M6TPOM. paeMbiM AwaMeipy pDCUJUpCHMOrO 

CI BO/13 CK03#HHbl. U BHyTpCMMMM A"OMCTPOM 

eonbiue DH.yTpeMHcro fluaMCTpa 3KcnnynTauu- 
OHMOrt KOHOMMW. HepCA cnycKOM o CKna*uny 



HOK 3 npimoiOT fJiopMy c homcpcmhumh pa3- 
Mepor.ni. oOecncMiio.noiUMM" ciioGoamwii 
cnyCK ee n mucpiian 30neronnn npoAy«^ono- 
ro oObCKTa 4. B 3tom MMTepuanc nOK 3 narpe- 
B3K)T AO ooccTOHOo/ieMvin i|>opmm. 4 ttn. 



W3o6peTeHne othocutco k nc<t>Tera30AO- 
6whc M MOxeT 6uTb ncno/ib30o,3no npu crpo- 

MTe/lbCTBe CKBa*UH. 

H30CCTH3 KOHCTpyKUHfl 3360* CKB3XllHbl. 

DKAK)M3ioiua» DiccnnyaTamiOHnyK) Konohiiy. 
cnymcHHyK>AO Kpoonn npOAy*™oiioro o5be*- 
ia. noTafiHyio KO/iOHHy c nep<t>opupooanHbiMn 
OT8epcniflMii (mcnnMii). ycTa»!OBneMMyK) npo- 
twb npoAVKuionoro oOuOKTa. npu 3tom napyx- 
Hbiri A*i3 M ^ T P noTSiiMOH KonoMMM Menbiue 
AH3M.RTpa CTBO/ia CKibWHW. a nocneAHmi 
uesibiue aityTpcMH^ro A^aMOTpa oxcn/iysTa- 

.{HOHHOi: KQ/lOHMbl. 

O/i.l^iTi * A^HC* KOMCrpyKUMH 3360« 

3nyTpoi!tuiw A»^ r - r - T P noiafiMOM ncp4'Opupo- 

33HMOl'i KO/*.OHHW CVIUCCTBeHMO MCUbUJC BiiyT- 

pcH^jro AnaMdpa 3Kcn/iy3TauuoHHOii 
<cnoHHbi.MTConpeAe/i«er nn3KyK> npoyiyKTMB* 
H!,rrwCKiWN«iiiuti 33ipYAM«CT ee o6cny>Knn3- 

iI;hi M^.r.vr.tn f.o.'ibu'raoro 3330pa Aao/ie- 
nuc -ia cieuKy CKon:«ii»tti u npoucccc cc 3kc- 
r.-.a-aunp yMCMi.iuaeKf u co operteHeM 
npncroo^bnofl aona e*cattwnw paopyujaeTca. 

flOC^CAHee T3K)KC npHBOA"T K p33pyUJCMHK) 

Han6onee 6mi3ica k npeAnaraeMOvi kohct- 
py*i4i/^ cxBaxum* 0Kn»OMaK)m3A 3Kcnnyaia- 
anOHH/O KO/iOHHy. cnymeHHyK) ao kpob/im 
npoAyKHtBHoroo6beKta.pacujnpeMMbiviCTBon 
CKB3)KtinbJ b MHTepaanc 3a/ier3»ui« npoAV<- 
TiiBnoro oCbCKTa. noT3*Hy»c nep^opupooaH- 
nyio KOnOHHy oocaAnwx Tpyo. ycTanonneHhyK) 
npOTnonHiepoana 33/ieranwq npoAyxTMOHoro 
o6bCKT3. npu 3tom A"* npeAY"Pe*AeMtm paa- 
pyiueHM« nnaCTa KC/ibucBoe npoCTpancToo 3a 

nOTSMHOM KO/IOMHOW M36UB0K)T rp38UWlH0- 

necwanbiM <JuinbTpOM. I/Unecman ROtiCTpyK- 
mm CK83XHMU o6naA3eT cneAytoui""" 

HeAOCT3TK3MU: OblCOKa TpyAOGMKOCTb P360T 

no co3Aamuo rpaBvuiHonecMaHoro (imnbTpa: 
no Mepe 3KcnnyaT3UMU rpaBiuiMO-nccMOHwii 

4>U/lbTp 3aOHB3CTCP H npOAYKTUBHOCTb C K B 3 " 

xviHbi yMem>inaGTc«: ms/iliii Ana^eTp nornw- 
HOii KOnOMMbi onpCAC/lflCT MU3Ky»0 

npoAyKTMBHOCTb ckd3)khhm ^ 33TpynMqcT ee 
o6cny>KHBaHH€ n 3KcnnyaTaunK). 

Ue/ib vt306peiemi3 - yMCHbiuomuj ip/AO- 

HOCTV1 CKB3)HHHW, 



yK033HH3P uenb AOCTuracTCR Tew, hto b 

KOMCTpyKUlHI CKB3>KllMbl. UK/IKD'* 3*01140^1 3KC- 

nnyaiauuoHHyK) KO/ionny. cnymeMHyK) AO 
kpob/ih npoAyKTMBMoro o6beKTa. paciunpeH- 
5 HUii ctbo/1 CKoaxuHw b iiHTCpoane 3aneraHHfi 
npoAyKTWBHoro o6beKTa. nep1)OpnpOB3HHyK3 

K0/10HMy» yCTSMOBACHMyK) npOTHB HHTepBa/13 

3aneraMHfl npoAyxruBHoro o6beKT3. nep4>opn- 

pOBdHM3R KOnOHH3 06C3AHWX Tpy6 BbinO/lHCHa 

10 M3 Mera/iri3 c nsMATbio, BOCCTaHas/inBaioiue^ 
nepooH3Ma/ibHyK) <t>opMy noc/ic cnycica ee o 
nnTepBan KpennenMR. npwucM HapyxMbtii a^* 
aMerp neptpopwpOBaHHOM kohoh h w oGcaAHWx 
rpy6 nepBOH3M3/ibHow uunuHApn i «ecK0Ci ^op- 
IB mu paBCM AuaweTpycTBona cKoajKHnw. a B«yT- 
penHMM AnaMdp 6onbUje BHyTpeMHero 
AnaweTpa 3kc nnyaia umohhom xo/iOHHbi. 

npMMUHn Ae^CTBHP Mdanna c naMsubio 
33KnK)MaeTCfl b cneAyKJuieM. 
20 H3BecTMO. hto MMeiOTCfl MeTannnMecKne 
cnn30w. y kotopwx Meynpyrne AC^opMauviu 
nonncCTbK) BOCCTaM3B/iMoaK)TC h npn CH9THH 
narpy3Kn vinu narpeaa. T.e. MeTann. "bchomh- 
h3« - . npno6peTaeT npc>KHK)K) 4>opMy. 3to «o- 
25 isphhc o6M3pyxeHHOC bo Mnorux muctwx 
Meian/iax. cnnasax m MeiannnMccKnx komoo* 
3iiuwflx. H33biBaeTC» 3fJ)cJ)eKTOM naM«TH 4>op- 

Mbl. 

Ha 4>nr. 1 npeACT3B/ieMa cxcMainsecKM 
30 npcAnafaeMan KOMCTpyxunn 3a6oa cKBaxcvuibi: 
m3 (t>vir. 2 - cencnue A-A na <t>nr . 1 : hs <t)nr. 3 - 
Ae<£opMnpoB3HH3a nepeA cnycKOM b CK.aaxn- 
My noTanHafl KonoHna: na ^itr . 4 - ceneHwe B*& 
na^iir. 3(Han6onbUJMi?i AH3MCTpnoncpe i iHoro 
35 ceneHnfl ACl > oP MM P° BaHM0 ^ ^onoHrtbi MCMb- 
uie BHyTpemiero Aw^MCTpa 3KcnnyarauviOM- 

HOM KO/lOHHbi). 

KoncTpyKuwa 3a6on CKnaxMHbi BKntOMaeT 
3xcn/iyaT3UMOMHyio xo/iOHHy 1. pactunpenHbiii 
40 ctboh 2 CKBaxHHbi b MHiepBanc 3ancraHnn 
npOAyxTuBnoro o6beKTa 4 m nep^opupoaaH- 
ny>o xonoHHy 3 o6caAHbix Tpy6. 

Ilocne 6ypCMM« CKBaxuiHw AO xponnn npo- 
AyKTurjMoro o6beKia 4 cnyCK3K)T axcnnyaia- 
45 unOMMyK) KonoMny 1 u ueMCunipyK)! ce. 
^anee ocyuiccrBnnioT 6ypcmic npOAy^^D" 0 " 

fO 06bCKT3 4 AOHOTOM. AH3M6Tp KQlOpOfO 

Menbiue BMyrpcMnefo ah3mcmp;i 3KC^ny3ta- 
UMOMiioii ko/iomhu 1. nocno ncro pnciuvip«K)T 
50 cro p33ABu>:nbiMii paciunpuTCnuMii. Bwnon- 
paGorw no n3MCpctm»o ^.iKTM«icCKOro 
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Aiw-ieipa ciuona CKnn>*aiMbi, CoGupaKH nep- 
(i>OpMpooOHMyH3 cOca^MyK) KOnOHny 3 Tpy6 ii3 
neTanna c nsMtn-bK) unnuHAPt^eCKo* <f)OpMw 
c Hapy^HbiM fluaMerpoM. paonuM A^aMeTpy 
paciuiipcm«orociDona CKsa)Kvi mm. (lepeAcny- 

CKOM 0 CKC3>Kl1Hy nep<t>OpupOB3H HO* KOflOHHe 

3 npnaniOT 4>opMy c nonepeMMWMw pa3Mepa- 
mm. o6ecneMnaatCLUMMii cnoGoAHwii cnyc* ee 
c iiHTCpoan 3annraHn?i npo/iyKTMOMoro oGbex- 
Ta 4. C ncMOiubK) DAeKTponarpeoaTenn m/ih 
ApyrviM nyTGM ocymecTonflKU Harpee depacHfl 
c nnMflTbK) ao pacMeTHOft TeMnepaiypw. flptt 
3tom ctepxcub c naM3TbK) ooccTanaonuBaeT 
cdok) nepoonaMa/ibiiyK) ^opwy. 

fl p n m e p. Bypemie poa 3Kcn/iyaTaunon- 
HyK) KOnoHHy ao rnyGunw 2C00 m ocyiuecTB/iR»OT 
,<<o/iotom 0 215.9 mm. Ha y*333Hiiy»o rny&uHy 
cnycKa»cr 3rcn*nyarauviOHHyK> xonoHHy H3 
ipy5 0 168 mm c ToniquHOM 10 mm h ueMeH- 
Tupyfor. 3anera»ouitiPi H;i»ce npoAy*™8Hbui 
oGlckt pa3Gypw63K)T ao/iotom 0 145 mm ao 
npocKTHOvi rny6MHbi 2020 m. 3aieM ctbo/i 
CKea^nHbi pacujtip«»OT pa3ABU*nbiMn pac- 
ujupnTfMKr.ut ao A^aMeipa 0 250 mm. 143 
Meranna c naMfl i b*> M3roT3RnweaKn nep4>opn- 
pooaHHyK) KOnOMiiy Annuo* L=22 m h pa3Me- 
par.in di-148 mm. d2=250 mm. Ko/iOHHy 
actopMHpyiOT. nptviao nonepeMHOMy npo<t>- 
• i/ikd o;m na <t>wr. 0 c nan6onbiiiMM AwaMeTpoM 
noncpeMMoro ceMemia d3= 1 40 mm. m to o6ecne- 
Miioaei Konbuonou 3a3op. patnibifl 4 mm. c 
ciiyipeHMiiM AMdMcrpoM 3Kcn/iy3TauwoHMOvi 
KO/iOHMbi 148 mm it. cneAOBaTenbMO. cbo6oa- 
mvhd TpGHcnopnipODKy noratiHofi ko/iohmw b 
MiuepBan 33/ieranna npoAyxTnonoro o6bexT3. 
CnyCK3»OT ^e<t>0P r - M non3HMyK) KononHy na 
KaGcne o CKBiixuuiy ynopa c cc aaGoeM. 
B*/iio'<3»ot cucxcMy ?.neKTpoMor pena. floc/ie 
b^acd*™ o tcmchho onpeAe/iCMHoro speMe- 
hh noTaiiHaq ko/iohhs BocciaHaonnBaer cbok) 
nepBOHaManbnyK) m?/HiH;ipiwec«yK> <tOpMy c 
napy>:MWM AnaMCTpoM 250 mm. 

SKOHOMimeCKas 3.M>CKTI*BHOCTb OT OHCA" 

pcMHQ npoAiaracM'.MO Tc*Mii'i^ci:oru petue- 



HUfl onpeAe/iPCTCn floiiOflMHicnbUMM acohtom 
CKBaxuHbi. no 4>opMyne /Ikhhom agGht ckp.o- 
*hhu Q o6paTHO nponopnuonan c>< Mar/- 
panbHOMy norapn<t>My orHOUJCHvni paA^yca 
5 KOHTypa nMTaHMfl (R.) w paA^yca cxaaxwHw 
(r c ), Ha 0CH0B3MHM Mero npow3BOAMTe/ibMocTb 
CKB3)*cMHig c yaennHenHbiM panuycoM r c , npH 
npoMMx paBHwx ycnoBH^x onpeAenaeiCfl bu* 
paxcMneM 

10 
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npwHMMan R«=200 m. r c -0.145 m, nonyia- 
»otQi-0.08Q. 

TaKMM o6pa30M. AOCTnraeTc» yoe/inMCHne 
npOM3BOA^Te/ibHocTn 3a cmct pea/in33unn 
npeAnaraeMoro TexHUMCCKoro peiueHno. 

OopMyna M3o6peTeHnw 

KOMCTpyKUM» 33GO« CK Ba>KHHbl, BKHKDMSK)" 

25 ma« 3KcnnyaTaunOHHy»o KO/iOMny. cnymeH- 
Hyvo AO icpOBntr npoAy*TMBHoro o6beKra. 
pacuinpeHHbiM ctboa cKBaxuHbi b wHTepaa/ie 
3aneraHwui npoAYKTUBMoro o6beKT3. nep^opn- 
pOB3HMy»o KOnOHMy oGcaAHbix TpyG. ycTanoe- 
neHHyio nporiiB MHTepea/ia aancronufl 
npOAyxTMBHoro oGbCKta, oT/inMawoiafl- 
c « TeM. mtj. c ue/ibK) yMenbiueHUH ipyAoeM- 

koctm paGoT M yBenHMGHUP npOH3B0AHTC/lbHO- 
CTV1 CKBaXMHbl. nep4>OpnpOB3MH3q K0/10HH3 

o6c3AHbix Tpy6 awno/iHena H3 MeTan/ia c na- 

MflTbK). B0CCTaHaBnMB3HDLUeM nepB0H3M3nb- 

My»o (t>opMy noche cnycxa b MHTepea/i 
KpenneMiifl. npuneM M3py)KMbn4 A^aMeTp nep- 
4>opMpoB3HHOii KonoMHw o6caAHbix Tpy6 nep- 
40 BOHaManbHow un/inHApuMecKOti 4>opMbi paaeH 
A^aMeTpy CTBona CKBa^nnu. a BHyTpeHHMtf 
AMaMeip 6onbiue BHyTpeHMcro A^aMeTps 3kc- 
nnyaraunOHHOw ko/iohhw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1 , after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1 st page] 



[see Russian original for figure] 
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Fig. 1 
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[Abstract, 2nd page, 1st column] 

and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



[Abstract, 2nd page, 2nd column] 

perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A— A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B— B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3 . 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string I, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 2 1 5.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 

IrA 

[sic- one of the r w j y s should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 
Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that 7 with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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A— A 



Fig. 2 



[see Russian original 
for figure] 

[see Russian original 
B B for figure] 
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Fig. 3 Fig. 4 
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